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. Those studies showed how these topological objects are closely related to the surface anchoring energy of the nematic liquid crystal (NLC) on the surface ; and thus lead to a reliable method of evaluating this useful quantity. These publications are concerned with homogenous planar boundary conditions [1, 2, 3] and degenerate tilted boundary conditions [4] . The purpose of this work is to know what surface topological objects are to be expected when the boundary condition is both tilted and homogenous, as occurs with MBBA in contact with surfaces covered with short-chained surface-active agents (ref. [5] ). Such surface tilted alignments are defined by [5] Taking Oz normal to the surface plane and Ox parallel to the easy direction ( Fig. 1) , a NLC molecule will be in equilibrium on the surface for the following values of 0 and T :
Of course, as long as n is physically indistinguishable from -n, I and @ positions are identical, as are (n) and (m) (Fig. 2a) . But Figure 2b is a convenient representation of this subspace when using the rule : each point inside the circle (r) represents one physical position of n, while a point on the circumference represents also a physical position of n and has to be identified with the opposite point on the same diameter (the two points representing then one position of (n, -n)).
In figure 1 b, (Fig. 4b) . This indicates that when crossing such lines, the qJ angle is submitted to no variation big enough to be detected optically, and thus NLC molecules remain tilted along the easy direction (T = 0) all around the line. Since many loops are large enough for conoscopic observation, the configurations on each side of the line can be determined : inside the loop, the conoscopic pattern is shown in figure 4c , which corresponds (ref. [5] ) to the configuration given in figure 4d . figure 7 for instance) and S would then play for rotational defects the same role as the Burgers vector for translational defects. Thus, among those three types of line, the « 0 + T » line is the only one which satisfies the rule : S = k x ! where k is any integer. That means that « 0 + qJ » lines are the only ones which can be interpreted as the result of the anchoring of a bulk disclination line. This process is actually often observed. Just after cooling a cell back to the nematic state, numerous 2 bulk lines are seen, many of them in contact with the surface at both their end points. Those (Fig. 7) , most often the 0 and the T -lines have a common tangent at N while the 0 + Tline makes an angle which is indifferent to the direction of the other lines. The equilibrium of N subjected to the tension of the three lines would then indicate that the tension of 0 + T line is negligible compared to the tension of 0 and qJ-lines, which is certainly wrong.
But this becomes understandable when we [3] that in such a case the equilibrium equations can be identified with the Peierls model of a scalar dislocation [7] . In the one-constant approximation (Kl =K2 =K3 =K), the total surface energy per unit length of disclination is then :
and, assuming a sinusoidal dependence of the surface anchoring energy YYS on 0, the total energy per unit length is : where 2 s is the width of the disclination (closely related to the surface anchoring energy, ref. [2] ) and R is the cut-off radius over which the energy density has been integrated. 4 . Conclusion. -Generally, the study of topological objects in ordered media can be divided into two steps. First, all classes of continuous variations of the order around the considered object must be determined. This is a topological study. Secondly, inside each class, the particular continous variation of the order which minimizes the total energy of the medium has to be found. In our case, surface disclination lines in nematics for homogenous tilted boundary conditions, the first step has been fully performed : the agreement between predictions and experimental observations is complete. Considering the surface as a two-dimensional ordered medium, the 0 and p-lines appear as two possible topological varieties of the same grain boundary and the transformation of one variety into the other through the movements of « 0 + p» lines is reported.
The second step has been achieved for fJ-lines only, where planar rotation of the director has been experimentally observed. The energy of the line could then be calculated in the one-constant approximation. Unfortunately, much more refined optical observations seem necessary to determine the exact variations of n around p-lines. This is probably worth knowing since it would give information about %£s(0, p).
